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WINDOW AND PANEL FRAME STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates, generally, to window and 

panel frame structures and, more particularly, to frame 
structures formed of extruded channels. 

2. Description of the Prior Art 
As is well known in the art, various problems and dif 

?culties are encountered in providing suitable means 
for constructing large, substantially glass, outer walls of 
a building. The frame structure of such a wall at the 
present time is very costly due to the many intricate 
components that are required to satisfactorily support 
the weight of the structure involved. Because of the 
fact that the glass windows used in this type of con 
struction are quite large in size, the problem of static 
wind pressure is to be considered. If the window panes 
are not properly set within the frame structure, high 
static wind pressure will cause the panes and panels to 
shift back and forth, causing damage to the seals and, 
thus, allowing wind and rain to enter therethrough. 

SUMMARY OF THE INVENTION 

The present invention comprises a window and panel 
frame structure used as a curtain wall in the construc 
tion of large multi-floor buildings. The frame structure 
comprises a vertical mullion assembly and a horizontal 
transom assembly interlocked with each other to form 
a box-like frame structure to support the window and 
/or panel, as required. ‘ 
The mullion assembly comprises an elongated, ex 

truded double-channel member adapted to receive the 
vertical edges of different sized window or panel thick 
nesses, which are held in place in the channels by a 
snap-in casing secured between the panel and one wall 
of the channel member. Various sized ribs are inte 
grally formed along the channel walls and so designed 
as to permit the glass or solid panels to be easily in 
stalled but, yet, capable of securing the panels from 
shifting under adverse conditions. 
The transom assembly, which is interlocked and sup 

ported in the upright mullion assembly and extends 
horizontally therefrom, is comprised of a single ex 
truded member which is reversibly ?tted to an identical 
extruded member to form an interlocked dual-channel 
support for receiving the upper and lower edges of the 
various panes or panels. To conform with the simplicity 
of construction, the upper and lower edges of the pan 
els are also secured within the dual channels by use of 
the same snap-in casing that is provided in the mullion 
assembly. 
The windows and panel sections are sealed within the 

channels by typical glass bead seals, which also serve as 
a frictional holding means along the edges thereof. 
Secured within the double channels of the mullions 

and transversely positioned through the rib members of 
the channels are load-supporting pins, to provide a pos 
itive support for each transom assembly. ‘ 
A second embodiment is included herein having the 

same mullions and transoms as described above, except 
that the glass panes and panels are positioned adjacent 
the opposite channel walls, wherein the normal outside 
walls of the frame structure are reversed and become 
the inner frame portion having one of the snap-in casf 
ings formed with a ?at, inwardly-extending, shelf-like 
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2 
member provided at its outer end, with a depending 
channel to receive and support an inner wall panel. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

The present invention has for an important object a 
provision for supporting and securing window panes 
and/or panels of different sized thicknesses, without the _ 
requirement of special components or tools. 

It is another object of the invention to provide a win 
dow and panel frame structure that requires only three 
major extruded components. 

It is a further object of the invention to provide a win 
dow and panel frame structure that is capable of sup 
porting large panes and/or panels, and also preventing 
shifting of said panes and/or panels within the frame 
structure under high static wind pressure. 
A still further object of the invention is to provide a 

frame structure of this character that is relatively inex 
pensive to manufacture. 
Another object of the invention is to provide a frame 

structure of this character having a mullion assembly 
with positive securing and supporting means for each 
horizontal transom assembly. 
A further object of the invention is to provide a frame 

structure of this character comprising extruded mullion 
assemblies and transom assemblies that are simple and 
easy to assemble, service and maintain. 

Still another object of the invention is to provide a 
structure of this character wherein the normal inside 
portion of the frameis capable of being reversed to the 
outside, and vice versa, for the normal outside portion 
of the frame. 
Other characteristics, advantages and objects of this 

invention can be more readily appreciated from the fol 
lowing description and appended claims. When taken 
in conjunction with the accompanying drawings, this 
description forms a part of the speci?cation wherein 
like references and characters designate corresponding 
parts in several views which are as follows: 

DESCRIPTION OF THE DRAWINGS 

Referring more particularly to the accompanying 
drawings, which are for illustrative purposes only: 
FIG. 1 is a partial elevational view of a curtain wall 

structure incorporating the present invention; 
FIG. 2 is an enlarged cross-sectional view taken on 

line 2-2 of FIG. 1 thereof; 
FIG. 3 is an enlarged cross-sectional view taken on 

line 3-3 of FIG. 1. 
FIG. 4 is a transverse cross-sectional view of a mul 

lion with the end of a transom member secured and 
supported therein; 
FIG. 5 is a cross-sectional view taken on line 5-5 of 

FIG. 4; 
FIG. 6 is a similar view to that of FIG. 5, but showing 

a different type of support means for the transom as 
sembly; 
FIG. 7 is a partial perspective view of the double 

channel extrusion member of the mullion assembly; 
FIG. 8 is a partial perspective view of an extruded 

member which forms the transom assembly; 
FIG. 9 is a partial perspective view of the snap-in cas; 

ing; and 
FIG. 10 is a cross~sectional view similar to FIG. 3 

showing an alternative embodiment of the invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings and, more particularly, to 
FIG. ll, there is shown a portion of a curtain wall, gen 
erally indicated at 10, representing an outside wall of 
a multi-story building structure. Generally, the curtain 
wall comprises a frame structure 12, supporting win 
dow panes 14 and panel members 16, which are shown 
positioned between the upper and lower ends of said 
window panes 14. 
The frame structure 12 includes a plurality of mullion 

assemblies, which are the vertical portions of the frame 
structure 12, and transom assemblies that are horizon7 
tally positioned between each upright mullion struc 
ture, each assembly being indicated generally by refer 
ence numerals l8 and 20, respectively. 
The mullion assemblies comprise an elongated, dou 

ble channeled, extruded beam member 22 having a 
somewhat central web wall 24. One portion of the web 
wall 24 provides a partition 24a between channels 26 
and 28, respectively, as indicated in FIGS. 2 and 7. The 
other part of wall 24 extends outwardly, becoming an 
integral part of an outer wall 30, which is formed nor 
mal to said wall 24, forming a somewhat T-shaped con 
?guration. In order to strengthen the structural area of 
the walls 30 and 24, there are provided ?anges 32 and 
34, inwardly bent along a parallel plane of the wall 24. 
The extrusion in FIGS. 2 and 7 has the two channels 

26 and 28 extending in opposite directions and having 
a common channel bottom 24a, and side walls 36 and 
37 formed at right angles to the bottom 24a for receiv 
ing the edges of windows 14 in end-to-end relationship. 
Therefore, channel 26 is formed by a portion of wall 36 
and 37 as side walls thereof, and partition 24a 
providingthe bottom wall. Channel 28 is also formed 
by one portion of the walls 36 and 37, and partition 
24a. 
Referring ?rst to channel 26, there is provided in that 

portion of the wall 36 an integral inwardly-formed sup 
port rib 38 extending along the entire length of the 
channel and having an oppositely~disposed support rib 
40 which is formed as an integral part of wall 37. These 
ribs are positioned adjacent and parallel to the bottom 
wall 24, forming oppositely-arranged channels 42 and 
44. There are provided in each inner face of walls 36 
and 37 sealing and mounting grooves 46 and 48, re 
spectively. Each of said grooves is positioned between 
the ribs 38 and 40, and the outer edges 50 and 52 of the 
walls 36 and 37. The grooves are adapted to receive a 
sealing or packing means 54, generally comprised of an 
elongated neoprene bead. It should be noted that there 
are many kinds of seals and packings and any one might 
be used, depending on the particular construction re 
quirements. When the window 14 is placed within the 
channel 26, it is positioned against the sealing means 54 
on one side and is forced to remain in a sealed relation 
by being locked into place by a snap-in casing, indi~ 
cated generally at 56. The casing 56 is provided with a 
somewhat ?exible lip member 58 which is adapted to 
be received within channel 42, hooking behind rib 40 
by means of shoulder 60, as seen in FIG. 2. This allows 
for a ?rm grip of the casing 56 when a ?exible snap arm 
62 is forced inwardly to engage mounting groove 46. 
The snap arm 62 extends inwardly from a ?at wall 64 
of the casing 56 along one side thereof and is provided 
with an outwardly-projecting tongue 66 which rests 
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4 
within the groove 46. Arm 62 extends inwardly and up 
wardly from tongue 66 so that the casing can be more 
readily received within the channel 26 and held in 
place by the tension between arm 62 and the opposite 
wall 68. Wall 68 is provided with a similar sealing 
groove 70 therein, to accommodate another sealing 
means 54 which is thereby forced against the inner face 
of the window 14. These sealing means 54 are addition 
ally used to ?xedly support the windows in their respec_ 
tive channels. 
Channel 28 is somewhat similar in construction to 

that of channel 26. However, an additional pair of 
oppositely-disposed ribs 72 and 74 are interposed be~ 
tween smaller width ribs 76 and 78, respectively, and 
the bottom wall 24a. Said ribs 72 and 74 are arranged 
parallel to ribs 76 and 78 but extend inwardly from side 
walls 36 and 37 a distance greater than ribs 76 and 78, 
thereby creating a very ?rm extension member capable 
of carrying weights heretofore not capable of being car 
ried by other structures. 

It should be understood that, when the frame struc 
ture 12 is constructed and the mullions are in place,‘ 
Channel 26 of one mullion will be oppositely opposed 
to channel 28 of the adjacent mullion so as to provide 
a proper clearance when ?tting each window pane 14 
or panel 16 therein. The ?tting of each member, partic 
ularly a large window pane, is accomplished by insert 
ing one of the vertical edges, such as indicated at 80, 
of the window 14 ?rst into channel 28, then passed and 
between the ribs 72 and 74, allowing room at the oppo 
site edge to easily pass about the adjacent mullion ex 
trusion, at which time both edges of the window are p0 
sitioned within each respective channel 26 and 28. 
Channel 28 is also provided with sealing and mount 

ing grooves 82 and 84, such as those in channel 26. The 
window 14 is locked into a ?xed and sealed position 
along the outer portion of wall 37 of channel 28 by 
sealing bead _54 and held in place by snap-in casing 56, 
as previously described in relation to channel 26, with 
the exception, however, that channels 42 and 44 are 
formed by ribs 72 and 76, and 74 and 78, respectively. 
As for weather protection and ornamental design, 

there are provided cover strips 86 and 88. Under nor 
mal construction the T-shaped portion of the extrusion 
is located on the outside of the building and exposed to 
weather and, therefore, would be covered by the some 
what U-shaped, thinly-extruded cover 86, made prefer 
ably of aluminum. 
Along the outer free edges of the cover 86 there are 

formed protruding shoulders 100 which, when forced 
over the projecting ribs 102 of the wall 37, snap into re 
cess 104 along the outer face of each of said ribs 102. 
(See FIGS. 2 and 7) 
Cover 88 ‘is snapped into position over the wall 36, 

which is generally located within the building structure. 
The cover comprises a substantially ?at wall 106 hav 
ing ?anges 108 thatare capable of snapping into posi 
tion by means of lips 110, formed along the outer free 
edges of the ?anges 108, which are adapted to be re 
ceived within elongated matching recesses 112. 
Referring now to FIG. 3, there is a cross-sectional il 

lustration of the extrusions which comprise the transom 
assembly 20 of the frame structure 12. The extrusions 
are generally indicated by reference numeral 114, as 
seen in FIG. 8, and have a con?guration substantially 
that of a “T” laying on its side. In order to assemble a 
transom section, two identical pieces are cut from the 
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a plurality of mullion assemblies vertically positioned 
and equally spaced in parallel relationship to each 
other within said frame structure; 

a plurality of transom assemblies horizontally posi 
tioned between each of said mullion assemblies, 
said transom assemblies being spaced apart in a 
parallel predetermined distance; 

a removable interlocking means between the outer 
free ends of said transom assemblies and said mul 
lion assemblies; and 

means for removably securing said window or panel 
members within said mullion and said transom as 
semblies, wherein each of said mullion assemblies 
comprises: 
an elongated mullion extrusion member having op 

positely disposed dual channel members, 
each of said channels having the same bottom wall, 

5 

and at least one pair of parallel side walls extend- ' 
ing therefrom, 

said side wall being spaced apart with suitable 
clearance for said window or panel members, 
and securing means to be inserted therebetween, 

said side walls being provided ontheir inner faces 
with sealing grooves and longitudinal ribs, 
wherein said free ends of said transom assemblies 
can be removably engaged therewith, and 

means provided within said ribs for supporting said 
interlocking means; and wherein each of said 
transom assemblies comprises: 

a ?rst transom extrusion member; 
a second transom extrusion member identical to 

said ?rst extrusion member, both being revers 
ibly ?tted into each other; ' 

oppositely-disposed dual channels formed by said 
reversibly-?tted extrusions, each channel having 
extending side walls suitably spaced apart to re 
ceive said securing means and said window or 
panel members therebetween, said walls being 
provided on their inner faces with integral longi 
tudinal support ribs and sealing grooves. 

2. A curtain wall, as recited in claim 1, wherein said 
means for removably securing said window or panel 
members within said mullion and said transom assem~ 
blies comprises: 
a snap-in casing member adapted to be received in 

said channels of said mullions and transom assem 
blies. 

3. A channel wall as recited in claim 2, wherein said 
snap-in casing member comprises: 
a ?at wall; 
a depending side wall; 

_ a sealing groove in said side wall; 
‘ a lip member extending outwardly from said side wall 

and adapted to frictionally engage at least one of 
sais ribs within said channels of both assemblies; 
and 

an arm member depending from’ the opposite side of 
said ?at wall and provided with an outwardly 
extending shoulder for positive locking engage 
ment with at least one of said grooves. 

4. A curtain wall, as recited in claim 3, wherein said 
removable interlocking means comprises: 
a pair of support pins ?xedly mounted within the 
channels of said mullion extrusions and extending 
outwardly from said bottom wall of said channels 
to support the free ends of said transom assemblies 
thereon; and 

20 

25 

30 

35 

45 

50 

55 

8 
a pair of corresponding notches provided within both 
ends of at least one of the transom extrusions, said 
notches being positioned to receive oppositely; 
disposed ribs therein. 

5. A curtain wall, as recited in claim 3, wherein said 
removable interlocking means comprises: 
an angle member removably mounted within each of 

said channels of said mullion extrusions for sup 
porting the free ends of said transom assemblies 
thereon; and 

a pair of notches, each of which is provided within 
oppositely~disposed ribs of said channels of said 
mullion extrusions for supporting the free ends of 
said transom assemblies thereon; and 

a pair of notches, each of which is provided within 
oppositely-disposed ribs of said mulltion extrusions 
for receiving and supporting said angle members. 

6. A curtain wall, as recited in claim 5, including: 
means for sealing said window and panel members 
within said channels of both of said mullion and 
transom assemblies, said sealing means being se 
cured within said sealing grooves of said channels 
and said casing. 

7. A curtain wall, as recited in claim 6, including: 
cover walls for covering said mullion and transom as 

semblies; 
means for removably securing said cover walls to said 
mullion and transom assemblies. 

8. A curtain wall, as recited in claim 7, wherein the 
snap-in casing member secured in one of said channels 
of said transom assembly comprises: _ 
a ?at wall extending outwardly from said transom ex 

trusion; 
a depending side wall; 
a sealing groove in said side wall; 
a lip member extending outwardly from said side wall 
and adapted to frictionally engage at least one of 
said ribs within said channel of said transom assem 
bly; 

an arm member depending from said ?at wall inter 
mediate the depending wall and the opposite edge 
of said ?at wall, and provided with an outwardly 
extending shoulder for positive locking engage 
ment with at least one of said grooves; and 

a depending channel member formed along the longi 
tudinal outer free edge of said ?at wall. 

9. A curtain wall, having a frame structure for sup 
porting window and panel members, comprising: 
a plurality of mullion assemblies vertically positioned 
and equally spaced in parallel relationship to each 
other within said frame structure; 

a plurality of transom assemblies horizontally posi 
tioned between each of said mullion assemblies, 
said transom assemblies being spaced apart in a 
parallel predetermined distance; ‘ 

a removable interlocking means between the outer 
free ends of said transom assemblies and said mul 
lion assemblies; and 

means for removably securing said window or panel 
members within said mullion and said transom as 
semblies, a casing member extending outwardly 
from at least one of said transom assemblies, said 
casing member comprising: 
a ?at, horizontal wall extending outwardly from 

said transom member and removably secured 
thereto, 
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extrusion 114 and then reversibly fitted together, as 
shown in FIG. 3. Each member therein is referred to by 
reference characters 116 and 118, respectively. Since 
each member 116 and 118 is identical to extrusion 114, 
a description of extrusion 114 should suffice. 
FIG. 8 clearly illustrates that extrusion 1 14 comprises 

a structural partition 120 integrally formed along each 
opposite edge of walls 122 and 124. The junction of the 
partition with wall 122 is positioned closer to one outer 
edge of wall 122 than the opposite edge thereof. That 
is, the depending portion of wall 122, as seen in FIG. 
8, is substantially shorter than that of the upper por 
tion. This allows for an enlarged channel 126 to be 
formed by rib member 128 extending inwardly from 
said wall 122 and parallel to partition 120. A similar rib 
130 extends inwardly from the lower portion of wall 
122 and forms a channel 132 with the opposite side of 
partition 120, said channel 132 being smaller in width 
than channel 126. Sealing and mounting grooves 134 
and 136 are provided in the inner face of wall 122 
along the outer parallel edges thereof. 
Referring to FIG. 3, there is shown a cross~sectional 

view of an assembled transom 20, in which said assem 
bly comprises a pair of extrusions 116 and 118 being 
allochirally-arranged relative to each other. That is, ex 
trusions 116 and 118 are identical but oppositely ar 
ranged so that one forms a right hand extrusion and the 
other forms a left hand extrusion, whereby they can be 
interlocked to provide oppositely-disposed channels 
138 and 140. 
The interlocking of the extrusions 116 and 118 is ac 

complished when wall 124 of each extrusion is force 
?tted into the corresponding enlarged channels 126. 
The channel 138 faces upwardly from the transom 

assembly 20 in order to properly receive the lower edge 
of window 14, and said channel 140 faces downwardly 
therefrom to properly receive the upper edge of the 
panel 16. 
The lower edge of said window 14 is secured between 

sealing beads 142 and 144, respectively. The sealing 
bead 142 is held in place by being adapted to be re 
ceived in groove 134 of extrusion 116, while the sealing 
bead 144 is received in groove 70 of the snap-in casing 
56. 
The casing 56 covering the upper channel 138 is 

locked into position when lips 58 and shoulder 60 are 
hooked between rib 128 of extrusion 116 and partition 
120 of extrusion 118, and tongue 66 is engaged within 
groove 136 of extrusion 118. 

In like manner, an additional casing 56 is snapped 
into place over the lower channel 140, securing panel 
16 between sealing bead 146 and 148. 
Both extrusions 1 16 and 1 18 are provided with shoul 

ders 150 along the outer edges thereof for receiving lips 
110 of cover plates 88, identical to those used in the 
mullion assembly 18. 
The mullion assemblies 18 and transom assemblies 

20 are interlocked by means of dowel pins 152, as seen 
in FIGS. 3, 4 and 5. Said pins are mounted within holes 
154 which are axially and sequentially aligned to each 
other and transversely to said channels 26 and 28 of ex 
trusion beam 22. The pins 152 extend through the con 
tiguous holes 154 so that each free end of the pins is ad 
jacent the open sides of each channel 26 and 28, 
thereby passing through channels 42 and 44, respec 
tively, and permitting the transom assembly to rest 
thereon when each free end of said transom assembly 
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6 
is positioned within channels 26 and 28. One of the ex 
trusions, such as extrusion 118, is provided with 
notches 156 and 158, as shown in FIG. 4, so that the 
transom assembly can be slidably received in channels 
26 and 28 by allowing the notches 156 and 158 to pass 
over ribs 38 and 40. When this occurs, legs 160 and 
162 which are formed by the notches 156 and 158, re 
spectively, are interposed within channels 42 and 44, 
thereby holding each transom assembly 20 from any 
lateral movement and providing a positive connection 
and a stable frame structure with a minimum amount 
of components. 

In FIG. 6, there is shown an alternative arrangement, 
whereby the free end of an extrusion 114 may be pro 
vided with a support means other than pins 152. This 
arrangement comprises an angle member 164 having a 
?at, upper support wall 166 extending outwardly from 
said channels 26 and 28, and having a depending ?ange 
member 168. The ?at wall 166 is removably supported 
within notches 170 of the ribs 38, 40, 76 and 78. 

ALTERNATIVE ARRANGEMENT 
Referring now to FIG. 10 in which ther is shown an 

alternative arrangement of the invention, it should be 
?rst understood that in this arrangement the normal 
outside area of the curtain wall 10, as previously de 
scribed, is arranged to be inside the building structure, 
whereby the normal inner area is now reversed. To ac 
complish this arrangement, the window panes and pan 
els are now positioned and secured in the opposite sides 
of the channels 26, 28, 138 and 140, as hereinbefore 
described. Then the snap-in casing 56, located in chan 
nel 138, is replaced by a snap-in casing, generally indi 
cated at 180, comprising a substantially inwardly 
extending, upper flat wall 182, forming a shelf-like 
member having a depending ?ange member 184 
adapted with a sealing groove 186 in which a typical 
sealing bead is received. Along the lower edge of the 
?ange 184 there is provided a locking means similar to 
that used in snap-in casing'56. ‘Positioned inwardly 
from ?ange 184 and depending downwardly from the 
?at wall 182 is a snap-in arm 188 for engagement with 
groove 136. 
There is a depending channel member, indicated 

generally at 190, depending downwardly from the 
outer edge of the casing 180 and extending longitudi 
nally therewith to receive an inner partition or wall 
member 192. 
When wall 192 is placed within channel receiving 

member 190, a dead space 194 is created between wall 
192 and panel 16 in one direction, and from the level 
of the transom to the floor of the building in the other 
direction. This space 194 provides a means for locating 
hidden wires and pipes in the building. 
The invention and its attendant advantages will be 

understood from the foregoing description and it will 
be apparent that various changes may be made in the 
form, construction and arrangement of the parts of the 
invention without departing from the spirit and scope 
thereof or sacri?cing its material advantages, the ar 
rangement hereinbefore described being merely by way 
of example, and I do not wish to be restricted to the 
speci?c form shownor uses mentioned, except as de 
?ned in the accompanying claims. 

I claim: 
1. A curtain wall, having a frame structure for sup 

porting window and panel members, comprising: 
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means for removably securing said casing member 10. A curtain wall as recited in claim 9 wherein said 
to said transom assembly, and formed along one receiving member comprises a depending channel and 
longitudinal edge of said ?at wall, and includes a partition member vertically supported and 

a receiving member disposed along the opposite, received in said channel. 
longitudinal, outer free edge of said ?at wall. 5 * * * * * 

l0 

15 

20 

'25 

30 

35 

4O 

45 

50 

55 

60 

65 


